1. Introduction.-Some very interesting papers have recently been published on hydromagnetic waves. Grad' noticed some special solutions of great significance of the linearized hydromagnetic equations when compressibility is taken into account (all dissipative effects being neglected). If the anisotropic nature of motion of an incompressible, inviscid, and perfectly conducting medium of infinite extent embedded in a uniform magnetic field is strongly manifested by undistorted propagation of waves in one direction only-along magnetic lines of force-the compressibility acts in an even stranger manner. This becomes immediately apparent when one specifies the disturbance by means of vorticity and current density; then, the longitudinal components only of both vorticity and current density propagate along magnetic lines of force at the Alfv6n velocity Ao = Ho0 o/47rpo, Ho being of the magnitude of the magnetic field Ho and 1Ao and p0 the permeability and the density of the medium in the unperturbed state (emu units). This fascinating property attracted this author's attention since he began his studies on magnetohydrodynamics. It appears in Grad's article' and an earlier paper2 by the writer. Part of this theory can be found in earlier papers by Bafios3 (where a complete up-to-date bibliography on that subject is given).
We also mention Ludford's contribution4 to the subject, but this is more related to a paper' on "Dissipative Effects in Magnetohydrodynamic Waves" to be published in the Comptes Rendus.
Scholte6 has put forward a similar theory in order to explain giant geomagnetic pulsations such as that recorded in 1958 in Europe and analyzed by Veldkamp.7 The observed giant pulsations, it is argued, are mainly caused by the rotational part of the primary disturbance which propagates along geomagnetic lines of force without any great loss of energy. Therefore, this theory seems to offer, at least tentatively, an explanation of ionospheric noise generation and geomagnetic pulsations and may apply to radiations from natural and artificial sources, but there is, of course, considerably more study effort to be done in this area.
This was about the state of art at the beginning of 1960 when two striking papers by Lighthill8 revitalized the theory and its potential applications. Certainly, the beautiful simplicity of certain wave-motion equations could not escape Lighthill's attention who, in fact, rediscovered some important features'-3 of this theory in the course of his "Studies on Magnetohydrodynamic Waves and Other Anisotropic Motions. "8a
The purpose of the present paper is first to improve certain results obtained in our earlier paper2 and second, in the light of these results, to give a brief systematic account of wave-motion equations satisfied by the rate-of-deformation eij and a new pseudo-tensor yj, the latter being derived from the magnetic field in the same manner as the former is derived from material velocity; Yij appears somewhat coupled to e1j in our hydromagnetic formulation. Lighthill8a was the first to give a wave equation for the e33 component of eij and the expansion (or first deformation invariant), while Grad' gave similar equations (coupled) for expansion, density, and longitudinal components of material velocity and magnetic induction. But up to now, there has been no systematic attempt to formulate wave-motion equations for eij and yij. There are precisely such equations that I will derive in Section 6.
2. Fundamental Equations.-We begin with the following linearized hydromagnetic equations, which, neglecting all dissipative effects, are
(1)
where the z-axis is taken in the direction of field Ho, p, v, h denote the perturbations in density po, vo = 0, Ho, and q5 = ao2p + (,uoHohz)/47r, where a0 is the ordinary sound speed in the unperturbed state. Taking the curl of equations (1) and (2), we have2 2po = oHo,
where w = (1/2) curl v is the vorticity, and j = (1/47r) curl h is the current density. It follows that vorticity components wo, wC, and cow and current-density components jx, j,, and jz satisfy the following wave-motion equations:2 -a2W, Therefore, it appears that while the transverse components are coupled to the density oscillations and are convected with the fluid, the longitudinal components ignore these density oscillations and are propagated along lines of force (in both directions) without attenuation.
The coupling relationship (11) Differentiation with respect to t of terms of equation (14) yields an equation given by Lighthill8a for the expansion A = div v. For time harmonic dependence, one finds a result given earlier by Bafios (see reference 3b, p. 352).
On the other hand, elimination of p between equations (7) and (14) Equations (15) and (16) show that the quantities L2 (t2 _(ao2 + AO2)V2) + aO2AO2 V2 J
are propagated along magnetic lines of force at Alfv6n velocity Ao. These quantities are identically zero if they are zero initially; under this condition, equations (15) and (16) reduce to fourth-order equations of the same type as equation (14). 
where for convenience usual tensor notations are employed. This is obviously mathematically derived from the magnetic field in the same way as the rate-ofdeformation
is derived from material velocity. yij is somewhat coupled to sk by our hydro-magnetic formulation, equations (1) 
where we set
and the gradient is taken with respect to 5xs (xi being fixed). Now, while the second term on the right side of equation (26) (1) and (2) the strongly anisotropic character of the electrically conducting fluid. However, using the results obtained in Section 3, the conclusions to be drawn are surprisingly simple. First, it follows at once by virtue of equation (14) (A.6) as well as that of transverse divergence of magnetic field, also becomes apparent.
According to Lighthill (see reference 8b, p. 467) , the propagation of v, and 5, governed by equations (A.2) and (A.5) respectively, are important for waves through gases at pressures small compared with magnetic pressure.
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